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1

2.

| nt roducti on
1.1 Background
Thi s Suppl enmental Assay Method (SAM descri bes how
Sal nonel l a pul | orum anti gens are anal yzed by using the
foll owi ng procedures: a percent concentration of formalin
by spectrophotonetric determ nation; hydrogen ion
concentration by a pH neter; bacterial density by
spectrophotonetric determnation; sensitivity by a rapid
agglutination test; and honogeneity by m croscopic
exam nation. These procedures are applicable to S. pull orum
stai ned K pol yval ent antigens, as required in the Code of
Federal Regulations, Title 9 (9 CFR), Part 113.407.
1.2 Keywords
Sal nonel la pullorum formalin, pH, density, sensitivity,
honogeneity
Materi al s
2.1 Equi pnent/instrunentation

2.1.1 Spect rophot oneter or col ori neter

2.1.2 M cropi pettors

2.1.3 Pipette tips

2.1. 4 Sterile pipettes

2.1.5 pH nmeter

2.1.6 Graduated cylinder, 100 m, with ground gl ass
st opper

2.1.7 Timers or stop clocks with 1 sec subdi visions
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2.

2

2.1.8 M nnesota testing box containing a glass plate
wi th perpendicular etched lines forming 3 cmx 3 cm
squar es

2.1.9 Al um num m xi ng devi ce designed for use with
the slide agglutination test

2.1.10 dass slides and coverslips
2.1.11 Light mcroscope

2.1.12 Vortex m xer
Reagent s/ suppl i es

2.2.1 Reagent A (or acid solution)--dilute
hydrochloric acid (Section 8.3), 2.5% (v/vV)

2.2.2 Reagent B (or formalin solution)--(National
Veterinary Services Laboratories [NVSL] Media #30038),
standard formalin, 0.2 m of formal dehyde (U S P.),
diluted to 100 mM with purified water

2.2.3 Reagent C (or indicator solution)--fuchsin-
sul furous acid (Section 8.2)

2.2.4 pH buffer sol utions

2.2.5 5% aqueous hydrochloric (HO) acid
(Section 8.3)

2.2.6 Purified water (HO

2.2.7 S. pullorum seruns (prepared according to the
current version of STPRO0003)--A total of at |east

12 positive serunms shall be used. This shall include a
diluted and an undiluted of each of the 3 definitely
positive (high titer) serunms--regular (R), internediate
(I'), and variant (V) and a diluted and an undil uted of
each of the 3 weakly positive (lowtiter) serums--R, 1,
and V. In addition, 6 negative seruns shall al so be
used. The 3 definitely positive and the 3 weakly
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positive seruns are diluted wth negative chicken serum
so that a conparison of the sensitivity between the
product and the reference plate antigens, within the
specified tine limt of 2 mn, can be made. The
dilutions may vary with the S. pullorum strains and
serum production lots. Six S. pullorumnegative seruns
are used to detect nonspecific reactions. The

18 positive and negative seruns are produced by the
Cytology and Sterility (CS) section at the Center for
Veterinary Biol ogi cs-Laboratory (CVB-L).

2.2.8 S. pullorum stained K antigen reference
(prepared according to the current version of
STPRO0002) --to conpare product on test to a known
reference anti gen.

2.2.9 McFarl and standard No. 1 (prepared according to
the current version of STPROO002)--A turbidinetric
McFarl and standard No. 1 cell suspension is produced by
the CS section for use in this procedure.

2.2.10 | mmersion oi

2.2.11 20% HC acid solution--NVSL Medi a #30036
(Section 8.3)

3. Preparation for the test
3.1 Personnel qualifications/training

The personnel nust have experience or training in this
protocol. This includes know edge of aseptic biol ogical

| aboratory techni ques, as well as preparation, proper
handl i ng, and di sposal of biological agents, reagents,

ti ssue culture sanples, and chem cals. The personnel nust
al so have know edge of safe operating procedures and
policies and Quality Assurance (QA) guidelines of the CVB-L
or equivalent, as well as training in the operation of the
necessary | aboratory equipnment listed in Section 2.1
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3.2 Preparation of equipnent/instrunmentation

Turn on the spectrophotoneter to "warmup' for at |east
10 mn.

3.3 Preparation of reagents/control procedures

Reagents are prepared by the NVSL Media and CVB-L CS
sections. Allow sanples, seruns, and reagents to warmto
room tenperature before conducting the tests.

3.4 Preparation of the sanples

Sanples are S. pullorum stained K polyval ent antigens with
product codes 5206. 00 or 5207.00. Sanples are acquired from
t he Bi ol ogical Materials Processing Section (BMPS) accordi ng
to the current version of STSOPO0OL.

4. Per f ormance of the test
4.1 Formalin content

4.1.1 For each sanple of the antigen to be tested,

pi pette 10 mM of 2.5% HO acid solution (prepared from
20% HCO acid solution, Section 8.1) into test tube 'A
and 11 m into test tube '"B." Pipette 10 m of 2.5%
HC acid solution into each of 7 test tubes, 1 through
7. Deliver 50 pL of the product into each test tube,
"A" and 'B," using a pipette. Set test tube 'B aside.
Prepare a standard curve of known concentrations using
test tubes 1 through 7 with 10 m of 2.5% HC acid
solution in each. Add 2% formalin to each of the

7 test tubes as follows:

Tube #: 1 2 3 4 5 6 7
m: 0.15 0. 20 0.225 0.25 0.275 0.30 0.35

Mx well. Allowthe tubes to sit for 1 hr to
decol orize the dye in tubes "A and 'B.’



CVB/ NVSL

STSAMI602. 01

Testing Protocol Page 8 of 14

Suppl emental Assay Method for the Eval uation of Sal monella pullorum Antigens

4.2

4.3

4.1.2 Add 1 m of Reagent C, fuchsin-sulfurous acid,
to test tube "A and test tubes 1 through 7. Tube 'B
is a turbidity blank; do not add fuchsin-sul furous acid
tothis. Mx well and allowto sit for 10 m n. Shake
all tubes well before reading imediately after 10 mn
i ncubation. Zero the spectrophotoneter using a

wavel engt h of 570 nanoneters (nm), and adjust the
transmttance to 100% with solution in tube "B 5 mn
before the incubation period is finished. Record the
transmttances of the solutions in tubes 'A and

1 through 7 on STFRMA070.

Hydr ogen i on concentration

4.2.1 Standardize the pH neter with pH buffer
solutions 4 and 7 (described in the current version of
GDOCSOP0009). Dispense 2 m of antigen into a

screw- capped culture tube. Insert the pH neter

el ectrode into the tube containing the antigen. Record
results on worksheet STFRWVAO070.

Density

4.3.1 Place 49 ml of a 5% (by vol une) aqueous
hydrochloric acid (reagent grade) sol ution

(Section 8.3) in a 100-m graduated cylinder with a
ground gl ass stopper. Shake or vortex the antigen
before sanpling. Using a pipetteman, add 1 m of the
wel | - shaken antigen to the hydrochloric acid solution
to make a 1-in-50 dilution of the antigen. Shake the
m xture and let stand at |east 2 hr.

4.3.2 Zero the spectrophotoneter; using a wave | ength
of 420 nm adjust the transmttance to 100% w th HQO,
then determ ne the bacterial density of the
Turbidinmetric Standard Cell Suspension (MFarl and
standard No. 1, Section 2.2.9). Determne the
bacterial density of the diluted antigen sanple by
addi ng increnents of HHO until it equals the density of
McFarl and standard No. 1. (This is acconplished by
adding 5 M of HOto the graduated cylinder containing
the sanple, m xing, renoving a sanple to check
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turbidity with the spectrophotoneter, returning the
sanple to the graduated cylinder, adding nore water,

m xi ng, then repeating the process.) Smaller
increments may be used as equi val ence i s approached.
Record the total anmpunt of HO (50 + added credence) on
t he wor ksheet (STFRWA070).

4.4 Sensitivity

4.4.1 Performthe rapid plate agglutination test for
stained K antigens as follows: Warmtest antigen,
reference antigen, and seruns to room tenperature

(22° to 26°C). Warm M nnesota box testing plate to
approximately 37°C. M x test antigen and reference
antigen by shaking for 1 min by a wist-action notion
or by vortex mxing. Using a pipetteman, place 20 pL
of each serumw thin each of 2 separate squares on the
plate of the M nnesota testing box. Add 1 drop of test
antigen to 1 of the squares containing serumwth the
dropper that is provided by the manufacturer with each
antigen vial. Add 1 drop of reference antigen to the
duplicate serum Mx 4 squares sinultaneously with the
al um num m xi ng devi ce being noved in a clockw se
manner. Turn a stop clock on inmediately follow ng

m xing. Pick up and gently tip the glass plate in a
circular notion to swirl the liquid. Run each
agglutination for 2 mn; anything that does not
agglutinate in 2 mn is negative for agglutination.
Record the results for both the reference and product
antigen for all serums used as the nunber of seconds
el apsing until a positive agglutination is observed.
Record those results on the worksheet (STFRVA070).

4.5 Honogeneity

4.5.1 Prepare a wet nmount by placing a drop of
antigen on a mcroscope slide, adding a cover slip, and
exam ni ng under the oil inmersion objective. Record

t he observation of honbgeneous or heterogeneous on the
wor ksheet ( STFRVAO070) .
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5.

Interpretation of the test results

5.1 Formalin content cal cul ati on

Record the transmttance for tubes "A" and 2 through 6 on

t he worksheet, STFRWMA070. Determ ne the tube in the
standard curve that has a transmttance simlar to the
product (tube 'A') and determne the formalin equivalent (%
fromthe follow ng chart:

Tube #: 1 2 3 4 5 6 7
Formalin (%9: 0.7 0.8 0.9 1.0 1.1 1.2 1.4

For exanple, if product (tube "A') transmttance is between
the transmttances of formalin standard tubes No. 3 and

No. 4, then the product sanple has approxi mtely 0.95%
formalin. The formalin content of S. pullorumstained K
antigens nmust be 1.0 + 0.2%for a satisfactory (SAT) result.
Record the results on the worksheet, and report out under CS
test code 407- CHO.

5.2 Hydrogen ion concentration determ nation

Stai ned K antigens nust have a pH of 4.6 = 0.4 for a SAT
result. Record the results on the worksheet and report out
under CS test code 407- CH3.

5.3 Density calculation

The density, which is expressed as a multiple of MFarl and
No. 1 standard, can be defined as the reciprocal of the ms
of water required to effect a turbidity equivalent to the
McFar | and st andar d.

Exanpl e:

(50 + n) = nunber of M required to equal turbidity of
McFarland No. 1 (n = nunber of additional m of water that
need to be added). If nis 25, then the bacterial density
is 75 times McFarland standard No. 1. The bacterial density
must be 80 + 15 tines the McFarland standard No. 1 cel
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suspension for a SAT result. Record results on the
wor ksheet ( STFRVAO070) .

5.4 Sensitivity determ nation

A positive result nmeans definite clunping (agglutination)
with clearing of fluid. A negative result neans the serum
and antigen mxture remains uniformy turbid. Reactions are
read within 2 mn. |If agglutination is found in at |east

5 of the positive seruns, the test is satisfactory (SAT).

In the event of an UNSAT test, at |east 3 additional
definitely positive (high titer) and 3 additional weakly

positive (low titer) seruns shall be used. |If agglutination
is found in 5 or 6 of the above seruns, the test is
concluded as being SAT. |If agglutination is found with any

of the negative seruns within the tine limt of 120 sec,
repeat the test once, but if agglutination is found, the
serial results are concluded as being UNSAT. Record results
on the worksheet and report out under CS test code 407-PT1

5.5 Honopgeneity determ nation

Exam ne the test antigen for autoagglutination or an unusual
appear ance, such as the presence of flakes or specks when
exam ned m croscopically. The observation of

aut oaggl utinati on or an unusual appearance woul d nmake the
product serial UNSAT for honbgeneity. Record results as
honbgeneous or het erogeneous on the test worksheet to denote
a SAT or UNSAT concl usion, respectively, and report out
under CS test code 407-PUl

6. Report of test results
6.1 Formalin content

After determning the formalin content for the product
tested, record on the | og book worksheet (STFRW070) and the
conput er worksheet, along with the final conclusion for the
status of the product. Enter this information into the
conput er under CS test code 407- CHO.
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6.2 Hydrogen ion concentration

Record the pH of the product tested, along with the final
test conclusion, on the | og book worksheet (STFRW070) and
t he conputer worksheet. Enter this information into the
conput er under CS test code 407- CH3.

6.3 Density

Record the density results on the | og book worksheet
(STFRVA070) and the conputer worksheet, along with the final
conclusion, for the status of the product tested. Enter
this information into the conputer under CS test code

407- PTO.

6.4 Sensitivity

Record the nunber of negative seruns that were negative and
t he nunber of positive seruns that were positive on the |og
book wor ksheet (STFRMA070) and t he computer worksheet, al ong
with the final conclusion for the status of the product
tested. Enter this information into the conputer under CS
test code 407-PTL1.

6.5 Honobgeneity

Record the result as honbgeneous or heterogeneous on the | og
book wor ksheet (STFRMA070) and the conmputer worksheet, al ong
with the final conclusion for the status of the product
tested. Enter this information into the conputer under CS
test code 407- PUL.

7. Ref er ences

7.1 Code of Federal Regulations, Title 9, Part 113. 407,
U S Governnment Printing Ofice, Washington, DC, 1999.
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8. Summary of revisions

Thi s docunent was rewitten to neet the current NVSL/ CVB QA
requirenents, to clarify practices currently in use in the CVB-L,
and to provide additional detail. The following is a list of
significant changes made fromthe superseded protocol

8.1 The sensitivity testing of S. pullorum antigens,

Part B. of the April 11, 1986, SAM 602, has been divi ded
into the various sections of this SAM The Mterials
section (1l.a.) is explained in Section 2.1 (Equi pnent/
instrunmentation); the antisera section (1.b.) is explained
in Section 2.2 (Reagents/supplies); the Methods section
(2.a.) is explained in Section 4.4 (Sensitivity); and the
Interpretation section (2.b.) is explained in Section 5.4
(Sensitivity determ nation).

8.2 The density testing of the S. pullorum anti gens,

Part C. of the April 11, 1986, SAM 602, has been divi ded
into various sections of this SAM The Materials and

Met hods section (C. 1.) has been divided and is explained in
Sections 2.1 and 2.2 (Materials)and Section 4.3 (Performance
of the test). The Calculations section (C 2.) is explained
in Section 5.3 (Density cal cul ation).

8.3 The test for preservative concentration of formalin in
S. pullorum antigens has been changed fromthe test
described in SAM 501 to a test which is simlar to the

met hod described in the May 5, 1997, version of TCSAMD510.
This formalin test is described in various sections of this
SAM the equi pnent and reagents are described in Sections

2 and 9, the performance of the test in Section 4.1, and the
formalin content calculation in Section 5.1.

8.4 The test for honogeneity is unchanged in this SAM wth
t he performance of the test being found in Section 4.5 and
t he honogeneity determination in Section 5.5.

8.5 The test for hydrogen ion concentration is unchanged in
the SAM with the performance of the test being found in
Section 4.2 and the hydrogen ion determ nation in

Section 5. 2.
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9. Appendi ces--Medi a Fornul ati ons
9.1 NVSL Media Formul ati on #30038

For mal dehyde-salt sol uti on

NaCl 8.5 g
For mal dehyde 10.0 m
QHOup to 1000.0 m

Di ssolve the NaCl in the Q HO and di spense into requested
container(s). Cover and autoclave 30 mn to sterili ze.
When sol ution has cool ed, aseptically add the fornmal dehyde.
9.2 NVSL Media Formul ati on #30045

Fuchsi n-sul furous acid (Reagent Q)

Basi ¢ fuchsin 0.1 g
Di ssolve in HO 90.0 m
Add sodium sulfite 1.0 g
When di ssol ved add HCO 20.0 m

9.3 NVSL Media Fornul ati on #30036

20% Hydrochl oric acid

HCI 2000 nm
Q HO 80.0 nm

Add the HO to the Q HHO. M x and di spense into requested
cont ai ner (s).

To prepare a 5% working solution HO, place 25 mMl of the 20%
hydrochloric acid solution in 75 m of Q HOQO

To prepare a 2.5% working solution of HOJ, place 12.5 m of
the 20% hydrochloric acid solution in 87.5 m of HO



